Aluminum-induced lipid phase separation and membrane fusion does not require the presence of negatively charged phospholipids.
The interaction of Aluminum with phosphatidyl serine lipid vesicles containing variable amounts of phosphatidyl ethanolamine, phosphatidyl choline and cholesterol has been studied by lipid phase separation monitored by fluorescence quenching. The interaction of Al3+ with neutral phospholipid membranes has also been investigated. Maximal lipid phase separation can be demonstrated in mixed phosphatidyl ethanolamine-cholesterol vesicles when using concentrations of aluminum between 87.5 and 125 microM. Millimolar concentrations of Ca2+, Mn2+, Cd2+ and Zn2+ were without any effect. Aluminum also induced fusion of phospholipid membranes monitored by resonance energy transfer between N-(7-nitro-2,1,3, benzoxadiazol-4 yl) phosphatidyl ethanolamine and N-(lissamine Rhodamine B-sulfonyl) phosphatidyl ethanolamine, either when containing low amounts of phosphatidyl serine (12.5%) or without any negatively charged phospholipid. Aluminum-induced fusion of liposomes was also monitored by the fluorescence of the terbium-dipicolinic acid complex (Tb-DPA3-) formed during fusion of vesicles containing either Tb-(citrate)6- complex or sodium salt of dipicolinic acid.